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& M * £ * ^_ 

-A. 

io*|io(kMtt/fJL 

Fe-Si^, Fe-B-C, Fe-B-C-Si, Fe-Ta-Q Fe-Si-Al, Fe-Co-C, C6-Nb-Zr, CcHfo- 
Zr, Co-Ta-Zr, Co-W-Zr, Co-Nb-Hf, Co^fo-Hf, Co-Ta-Hf Ccr-f-ttf 

Si, Ti, V, Cr, Cu, Zr, Nb, Mo^ Ru, Hf, Ta, W ^ Au t4**&#— ^t^^. £Ul&telf& 
4fc Sift, BN, B 4 C NiO, AL&, SiO^ CaO.ZrO^^MgO &^&4&Mh&J& 

frt&it&J& (BsJ feffJt (t) ^«B&|tt^*«^-Jfe (Brain) *^£l&&J£tt 
•f-J$4fc$>4ftb3£. (Ms) %M$J&K 0.5 Brain-Ms < Bs m »t ( t<100nm) >fcM$ 



( Bs. ) ( Tm ) 5iZ^&ttmL#ftitifcfr&K<&j£ ( Bs,, ) ( Tw ) 

^fJjfci&O. 16 Bs,,* TV < £ (Bs. • lb) 

( Bs. ) ( Tm ) ^ifclt^^^^lfejMaHfcS^ ( Bsfc ) ^MfelWt ( Tw ) 

%?J4Jii££ (Bs. • Tm) < Bv Tw>ft|Ltf:£&. 

12. mk&MShZ- 9 tt^jLafc&iMLX, *t^A^fie.^^*b#J^fe 

-g- Fe-Si-B, Fe-B-C, Fe-B-C-Si, Fe-Ta-C, Fe-Si-Al, Fe-Co-C, Co-Nb-Zr, Co-Wo- 
Zr, Co-Ta-Zr, Co-fl-Zr, Co-Nb-flf , Co-Mo-Hf , Co-Ta-Hf CcHRif 

ia io ^#jl^fte.^tjL, *t#J^f>e.^W4ibmfe 

^ Fe-Si-B, Fe-B-C, Fe-B-€-Si, Fe-Ta-C, Fe-Si-Al, Fe-Co-C, Co-Nb-Zr, Co-Mo- 
Zr, Co-Ta-Zr, CcHT-Zr, Co-Nb-Hf, Co-Mo-Hf , Co-Ta-Hf Co-W -Hf^-. 

14. m&frM%:£ 11 ^^JL^B5^«, ^t^A^^h^^mfe 
^Fe-Si-B, Fe-B-C, Fe-B-C-Si, Fe-Ta-C, Fe-Si-Al, Fe-Co-C, Co-Nb-Zr, Co-Mo- 
Zr, Co-Ta-Zr, Co-W-Zr, Co-Nb-Hf , Co-Mo-Hf, Co-Ta-Hf Co-W-Hf 



on Magnetics # Vol. MAG-20, No, 5 &! 663-668 ITO&B # 

#M&s3r&:, TgZT&W&*4H1-£. Magnetics Society of Japan Journal ¥j Vol. 21 
No. SI 6$|S 104-108 Wt^i^r "^->&#J:^^ S/N iSUtbfrn&^Mtr 
■J^^t4t" tf3t#t. 40Gb/in 2 ^^^^ 

jh%*m n -f 4osb/in 2 MjLMtote&it&ftouM 

m^x^^^jL^m.%^s^m>m^3.^%^L su&m&K ( 1 ) 

WSk&lLW $!&$Mki&&fFJRMiM ft ®; m 2 ^j^^ML^*^ A-A B-B 



Mo-Zr, Co-Ta-Zr, CcHT-Zr, Co-Nb-Hf , CcrMo-Hf , Co-Ta-Hf Co-f-Hf #Nf 

iC.^: B,C,Mg,Si,Al 3 Ti,V,Cr,Cu,Zr,Nb,Mo,Ru,Hf,Ta,W Au 
Sift, BN, B,C NiO, Al^ SiO^ CaO, Zi^ MgO M^ftM 

Tft&M— Mt&#tfc##*fc B,CSi, Sift, BN, B 4 Q, ,NiO, Al^SiO^GaD 

15£.4fc8fc& 16«JfrgJ& 17 jl&Mm, 18 &&MMK,f8L 19 A 
^ 34&!N*&J6E. 35 4jfcim 36 37 £.4fcB*BS, 38 ART 

62 ^JM&'tiM, 63^tfc8t&, 64^fc«*j6L 65 66 ^*bfi^ 67 

£4Mfr£J& 68 69 &#i/Sfcffcjfe 70 Jb&MMitEL 71 

Ife 72^*4, 73 jUL&mtftm, 74&Mtfm, 75&.*mm& 76&&M 
Jfe 77 ^MH±J& 78 >14fciM& 79 £4MKUfc 80 81 



15 >5UL&X>&& 17 J?J& 13 15 2J8imY&&J& 16. ffl 1 

%JL?4l¥j. £j£JL»flt, *»®2#N?, 4&£»tt^K^jJHF^4UfeK 
13 15 ¥>m&Lfa 20 21 4fo«tfLf#, 11 j# WiCBt, ^t^T 

iM^a&aa^sw*;*^. *ai^, jmm*&& 14 ^bMiHPtfM* 

J^13^15^#«E^^J^f-^^, JSUMTJl^tfe^^iUSLW. * 
itlT^&&>t 11 Jj35-4fc8*l& 13 :£JS). ili&W*::itf*r>g: 12 jjt^ 

iJ&JU £it*4fc8fc&13*»l5 -t, ^Mfrt*J& 16 ^&MT£M%fr&tt£r 

tmitm. is i^^iw^>M-^^^^^s^^t& 17. 17 

^^ii^^i^B 1 m-*#J&£MK*fii 18 t^##^T»#^#>8*4fctf 

3mfajm^&£^T&ft&MMim, is t^^p^Mi^ii^jir^ 

m%*f-&A%*&T 50emu/cc ^^^fcS^45>J*'lt#^H-il^^lt#^ 



^^^^^±^^¥}^^m^m^M^iff^J Bmiji Ms Bt, e&« 
m%- 0.5 Bmin-Ms< B^-t. £ ^Mi^^MMW^J 500kFCI(#3H- 

SUtifrlTlfr. £ttJ&&&*. 10ka < t. U Bs.-t 'H=- a 5 Bnin-Ms Bfr, -tft# 
^Bs^Sfc^H^b^^*^^ 

JUBs,,) fr#3&[JLi'V*\ ^-^fl^.0.16Bs h -Tw< 1(88..%). £0.16B!V 
Tw >S (Bs^, • Tit) N", ^ie.^W-HL^*t^PH^.#JL^ 

to¥tf&tt&&ft^ft&&&&%i>*. -JM^S^I (Bs^Tn) <Bs h -Tw. 

ff, ft%-£r£M4tm, T#JflCo£^ CtH>t^^»Fe-Pt^^^^ Co-Co 
&kfr Pt-Pt -S-^^&^JSt Co -Co &k*> PdHPd £^#£&£>&JB^. 

ftti&Mttft, &mFe&&&k, > Fe-Ni, Fe-Si, Fe-Al, Fe-Al-Si Fe- 
Cr^fc Ni^&^r, > Ni-Fe, Ni-4fa Coife&££r, ^ Co-Nb, Co-Zr 
Co-Fe MO -FejO, Q*=Fe, Mn, Ni, Co, Mg, Zn i£ Cd) #4fc£fc&fk 

XWjUL&Xmmmim&Mm, itfrt&m Fe **Fe-Ta-C,Fe-Si- 
Al, Fe-Co-C, Fe-Si-B, F-B-C F-B-C-Si Co ife&^r, ^ Co-Nb-Zr,Co- 
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[£ifc*ll] 

1 f*ffim^tf^&&tott&&%.<fffti£m 2.5 3M-#J:#6fcBfc 
^Ju£^^#4^JilL £&Ji 11 -h, £aUH"Ar 3mTon% 

Fe-50at9ftfn ,&&3fe*#f$l 12, #;$4fc#b& 13 50 in # Co-5at3Nfc-5at%Zr 
X» ^ft^-imMftJk 14 3nn # Cu j& ##4fcJ3fc& 15 50 nm 

# Co-5a«Nb-5at5SZr J0L tf%#&>&& 16 lOnm # Oi JBt ft%&M 

0L 17 1. 6T tfj&frmt&J&fr 30nm Fe-8at%Si-10at%B j& 

-&MM4t& 18 25nm 6$ C0-2Oat%Cr-8at%Pt-3at5ffi J8£. 19 

5nn 6^4^ 

^Ma^I##T, *Jit-^-h^fi3^#jL^Mr, l£T<i£Jfl F^10at%B-2at%C 
Fe-8at%B-2at%C-4at%Si . Fe-5at%Ta-3at%C, Fe-9at*Si-5at%Al-lat%Ni. Co- 
5at%Fe-4at%C Co-6at%Fe-4at%B-10a156Si &kft% 3N^&jL#Hty& 18 
^A^H 17. 

^ ^^#^#Ti4i±^J9t^^ _t^£&&-« 300nm Ni-20at*Fe 
$L&&ktf}&MitM;^ fr&Jb 25nm <tf C0-20at%Cr-8at%Pt-3at%B &yA&ft% 
flMfl& 19 # 5nm ^«M^Jittbrt^#^Mr 1. #jL^^j£##*fc£ 
2 i&i±^#l^*fc4£#^# 1 ^JSJ^A Fe-50atfftfn 

il^^iii±^^i^±-^^i^, mHjctf^J&&)'£J&^ 250 
£*H&fJ£3L £ £ & 3it& & M#P5L^f 'J *f, 

^fefe^ie.^^ Fe-Ni ^mm$&&%Jt£- 0. 52 /fl -f E>8fc% 

J5U8t& (GMR) >#:&##a£&!&l 0.4 l&fc, ft&J3}EJL 0.08 

tf/SJBIji. 0. 02 £ « 400kFCI 4Mf^#tBt6WNf S/N *«*^>H-f * 



itm gmr &%ft%&mk.4rifi 2.5 &^mL%3&5m.^&&w*M& 

«5«K&*^MT*HWi4. £ 40Gb/ln 2 ^^ia^^Tff^T Mr 9 ***** #JL 
[**«2] 

^■ffl 3 # ffi 2.5 

m&M&$&M£M&. 31 -t, ftfrMJKi&&&£j!l lOrm^Cr 

m#^*»»^^*fe^#>J*^ 32, ##4fc£l& 33 ftjfrj&ft 10 nm # Fe- 
50at*Co m*^Mt*& ; &J&'tetfi%-&Jh 3nm ft Ru gti&MK#*&&tig# 
A 9 <fc. 10 nm # Fe-50at%Co J& 35, 36 

SmJf-tiAlAft. 37 50nm frtfj Fe-5at%Ta-12at%C &( 

1. 6TX ^afJ#JU*ft^*fr^-^JBI 38 6* lOim #6* Ti- 
5at%Cr ftft&MMKM. 39 # 25nm C0-20at%Cr-8at%Pt-3at%B j& ( 
jM*K3Ufc 0.4T) vMLft%&.&&40 5nm 6fc&BL £-l*ti&$4Mr 

^jyiAr ^>£^ 3oTorr. 10W/cin2 #JL&J* SJbt 310 

tf) Fe-4at%Ta-3at%Si-2at%^^J^ 37 0 fj 300nm ^J5J^4fc. 

A«t**^t«W-t. ^t^^^iM^JT^ %&¥j&m&£jmf#AT 

&+w%&mmz&*m&^i& c £-#), nmcm&st-&#i&&jK 250 

^JU il*t£ 2.5 ^^X^fk^^^^m\^MM^fm^ 
38 # lOnm Ti-5at%Cr j&» 4fcfc#jLl&(fcJ& 39 # 25nm &#l CO- 
20at%Cr-8at%Pt-3at9(B J& ( tftf*mt&J$b 0. 4T ) ^UL^-GM^ 40 

5nm ttmt^&tf^^MJ&K^ft- &MA£m#i*&~%- 

^msM^^M Fe-Ni ^^tt^fctjfc&^L 0. 52 # 



*WfeA*>f«MMM*-H L - **-fS&4tsfcfc&jt « 400krci ^ia*#-9-«-**«J 



4ti 







No. Fe-50at5fth &XWtt#M #£ttfl^j£Mfi*$t 
J*(50ra) Bt W(^>t) 






4H**D60 
(kFCI) 


m&JL 


1 Co-5at96Nb- Fe-8atJ6Si-10atKB 
SatSKSr (30nm) 
2 >g (50hdx2) 


o 


1.31 


295 


L5 


2 FJ-k Fe-ltetKB 

(30nm) 


o 


1.30 


290 


1.3 


3 m± Fe-8att6B-2at3C- 

4at%Si 
(30m) 


o 


L33 


310 


L4 


4 PIJi Fe-5at%Ta-3at%C 

(30t») 


o 


1.29 


285 


L5 


5 RJL Fe-9atJ6Si-5at9Wl- 

latSNi 
(30m) 


o 


1.33 


325 


1.5 


6 Co-5atXF<r4at*C 

(30nO 


o 


1.31 


298 


1.3 


7 fs)-t Ccr6at)6FeHa«6B- 

lOatSSi 
(30rao) 


o 


1.34 


314 


1.4 


Ni-20at*Fe 

1 (300nm) 


X 


1.0 


240 


1.0 


Ni-20at*Fe 

2 (300r») 


A 


L15 


245 


L 1 
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■f %-$L#lEl&lLm*tM (GMR) f&£&}$l3£t,j££L 0.4 Jf^iSJ*^ 0.08 

H**, £*$*Bt#/3)«^i o. 15 ^JU *frf-## fcfcft&JfJfctfi^-Mr&X 

*fe4M^ttt**&*. o. 52 $tm^%MM^mfim^^ 
ttfliw-fKraw. ^^^^Jl^^-ii-^a, « 0. 15 mutimm&jn 

E^frfe JSL*t&( GMR 0. 4 M-&.m3& 0. 08 ). « 250kFCI 

^ 500 krci ^mt&ftftwfc&mb^M-^Qj^XfrJktfimuifc&fc 

4 #r^. SMt&IMIiti sookrci 

H%-&M-$Jt) 6nm iL^ABt^^^te.^^ 250kFCI Bt$J&M# 12nm 

ilit^9t#^A^^#->&#A.^^ie.^^ 1.25 #JL^f- 

lOOna il^LBt 10 ^Mil_L^^j^--^L^>, 5 #P*. 

ftnin Ms Bj, A 0. 5 Btain-Ms^Bvt #&#-£:>*;MM£^J^t.J& 

-h^BtW 1.25 4**4*34Ufr&, *M-£&&mi%-)UL% lOnm ^itJt 

3*1% ii3iltW4^t«*W^*^Jt^*flUB GMR muse. 
4HQ 2.5 ^E.40Gb/in 2 ^flH&|t^T^T lO^tftfMM^ 

-&t-&tfH&^,!£&te 500kBPI(#*-t^)^ibfc*ia*#iM«» 80kTPI (# 

6 ^^a^^^*M*^#i^»a^Nr^ 2.5 

#3fc*&gJi mm&^&M*&)& 61 _h, lOnm^Cr 

4M*'feb&62. 15nm # Co-2 lat%Cr-l 2at%Pt-2at%Ta tfef&gr 63, 150nm 

6* Ca-6at%Nb-3at%Zr 64, 8nm # Si-15atKB 65. /M. 

^ 40nm # Fe-4at%Si-3at%Al 4fc8*J& 66. 5nm 6$ Si 67, 
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4 



4 
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4 



g 



eg 



»3 



# 5nm #J 00-35at%Cr-15at%Ru 68, 20nm 6$ Co-21atftCr- 
12at%Pt-2at%Ta 69 4rm 6fc&& £t^£.# 
A*f6*.^Jf'. IT, 1f%j£iMltJ& 
^/^^j^^^g^ 1. 4T, tt^ftfrmtfM&M-ftMJi- 

4at%Si-3at%M 66 tfr&& Co-5at%Nb-2atf6Zr Co-4. 5atftTa-3at%Zr 

Co-4at%Mo-3at%Zr Ccr4at?Gff-3at%Zr Co-4at%Nb-3at*Hf J^. Co- 
3. 5at%Ta-2at%Hf fl£. Co-3atfftfer3atXHf Go-3. 2at%W-3at%Hf ^toft 
&%XWf- 1. IT <$4&M8f4fc5S£. 

>g4fc#jLJiHfcJ& 69 70 Co-50at%Pt #->gJ& ( 20nu X Fe-50atf6Pt 

^>&J& ( 20nm), {(Co:2nB)/(Pt:lna)} 10 £>&J&. { (Co-16at%Cr- 

4at%Ta:2nn)/(Pt:lnni)}, 0 {(Co-20a«6Cr-€at%B:2nm)/(Pd:lnm)} 10 
m& Tb-12at%Fe-15at%Co 1Y&&£MVU& ( J&#: 25rai). *fr-J-£,&J&6fcM& 
^, «*^((Q>:a^/0>t:ln^} 10 ^«tt. 10 
&*ttM&%&gUk 2mn # Co J&*> Inn Pt fit 

&*tS, it^^ii^^^tii^-f-^U*^, «BWB#A^hJt«&aAW. 300 

ifiJU 61 ±3&&&&B-$3l lOnm ft Cr 4M&bb& 62. 15nm 

# Co-2 lat%Cr-12at%Pt-2at%Ta £fcSb& 63. 200na Co-6atKNb-3at%Zr 

64, >fvft# 5nm ¥} Si 67, M-fiUh 5nm 6$ C0-35at*Ci-15at*Ru 

68. ^-^7 20nm 6$ C&-21at«Gr-12at%Pt-2at%Ta #j£>8fcftJ& 69. ^ 
Ai& 2nm # Co-17at%Cr-16at%Pt 70 VX8Lft%ft&Wb%-J%Jh 4nm 



n 



4M*fc^e4t*tt Fe-Ni &£&^*&&XJ$Ul 0. 52 VtfL ft 
(GMR) ^6fc|fo£3&&£ 0.4 Jf-i&^&i 0.08 

#J I3J VUt 0. 02 £ # 400kFCI 4Mj*f&^WM^^ S/N *aH*#*i"f *t 

tt#A4b*«* s/n ^^#^st«i*^^^^ &%mm 

l #&*HM*Bt, «t "o" 4^«t^H*; 4ML£'M^o.i "o- £ 

{(Co:2nm)/(Pt:lnm)} 10 ^Ji^^--#J^r 10 
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^m^m^^M^^^^n^^^^j^^ s/n x 
^%&&mL^%ft&&&#i 2.5 ^Mk^^^^t^m^m^ 

«&ttJ^jM^MH4&. *t#«.^t«^T>#B$i£S?.t, £ 40Gb/in 2 

JMfB 7 ^^K^^^»^^JU^^^iii±^. 1.8 

20nm # NiO iUUM^ 73. M-%J*3 lOOnn Fe- 
25at%Ni &Mm. 74. ^-^7 5nm # Sift 75. lOOnm # Co~ 

6at^Ib-3at%Zr 4fc8*j& 76. 5nm 6* Si0 2 77. 20m Fe- 

5at%Ta-10at%C f£#k& 78. 5nm itf Ge Jg| 79. 20nm #J Co- 

18a«6Cr-12atm-lat%Si-3at%B #jL8Hfc.J& 80 *X7ZJ%-&Ji 5nm afc&fl^J&Sl. 

B, C, Mg, Al, Si, Ti, V, Cr, Cu, Zr, Nb, Mo, Ru, Hf, Ta, W, Au, Al-10at*Mg, Si- 
2at*Ti, TI-15atKV, Ou-5atKAg, Au-50at%Ag, BN, B 4 Q NiO, A^O,, SiQj, CaO, ZrOj, 
MgOCaO, Si^-ZrOb SiO.CaO >ft#Jii£. Sift 4^14^ 75 ft%*m*M#tiL 

Fe-25*Ni -¥vgrJ& 5nm Ge J& 20nm jf-f# Co-18at%Cr- 

12at%Pt-lat*Si-3at96B #JtfaHfcJBM* 5iun frtfj#&&m^&&£&&%Jt~Jfc. 

3&mtiMvL$.fr%M3%w 3 fern &j?r£jtMm t^*t^ 1 
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4-MM&%jf&&}%-&M o/w &i?m*$&. 5 n 2oom mtm 

l*j£4fc Fe-Ni &MJ&#J&J$L (Tlnm) ^ Co-Mr-Zr ( T2nm ) (fciJl 

T1=T2). &m 8 tf-h^t^&I (B^, • Tm) <fit 48 fc, £**£*jL#ffcJ& 
A^f 20mn Fe-5at%Ta-10at%C C Bs^, • Tm ) 

4-^4fci^h^#. ^^A^^^t&^t^rir^^iiiC. o/w>30dR 

j&fcefcM^LO. 16 By Tw < £(Bs.»TbX § 0. 16 Bs^ Tw > E (Bs^Tto), 
^&&¥imkttft#l&fr&4l&&. ( Bs„ ) 3%&St$JL ( Tw ) %4rMM 

T&'K ■frMJ&Jz.mJL&Z (Bs^, • Tn) <Bs b 4U^B^^S, 

A». Sit 16 Bs,- Tw <£ (Bs^, • Tb). 

§^4^t^A^#^50nm^Fe-Nl *bfiS^> 50na Co-Mr-Zr 
$U&m* 20nm # Fe-Ta-C $b^^#J^fi&^^^T 0. 15 
it)t*>X3L 0. 14 ^^W^%^^.m^^/^MM 80Gb/in 2 
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1 **9 

1. Mi 




D 
D 


o 


1. ol 


O 




Q 


1. 0*1 


A 




o 


1 9Q 


O 


A1 

ALL 


o 


1. ou 


R 
u 


□i 


o 


x. OO 


7 


Ti 
1 x 


o 


I. OU 


o 

o 


v 


o 


1 9ft 
X. 60 


q 


Pr 


o 








o 


1 XI 

1. OV 


11 


Zr 


o 


L 32 


12 


Nb 


o 


1.34 


13 


tt> 


o 


L33 


14 


Ru 


o 


1.38 


15 


Hf 


o 


1.36 


16 


Ta 


o 


L32 


17 


W 


o 


1.29 



iff 




















18 


An 

All 


o 


1 31 

J., ox 


1Q 

X*7 




o 


1 Sfi 

X. uu 




OX £MX\*1Q \ X 


o 


X. ovi 


91 


TT-1f\at%V 


o 


1 33 

X. OO 


22 


Cu~5ftt9fAff 


o 


L35 


23 


Au-50&t%Aff 

nil lAXlLAilg 


o 


1. 39 


24 


EN 


o 


1 34 

x. o* 


25 

ArO 




o 


1 37 

1. Ol 


26 


NiO 


o 


1 

X. OO 


27 


AIjTV 


o 


1. 36 


28 




o 


1. 32 


29 


CeO 


o 


1.27 


30 


2x0, 


o 


1.29 


31 


&feOCaO 


o 


1.32 


32 




o 


1.33 


33 


SiCfeCaO 


o 


1.30 








(1.0) 
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Jfcm^^pi$$L£$-fcJtJ$; S/N 20%5'J 40%. ^JU ili£&;«-ffrg>fr 
[«S] 

1. 8 &t 72 Xi&A lQnm Fe-50at%Pt 4fc8*J& 73, &J$L 
% Tlnm # Fe-25atSNi 74, 5nm # Cu 4}^&)£JBI 75. T2nn 

# Co-6at*Nb-3at*2r 76. 5nm 6$ SiO^ 77. 2fhmM-M 

Fe-5at%Ta-10at%C 78. 5nm #f Ti-10atKCr M 79. M-J$Jj20nntf] 

Co-18at%Cr-12at%Pt-lat%Si-3at%B 80 rX&M-fiUh 5nm fifrg##J& 

81 5 H 200nm A £4fc Fe-25at*Ni 4b#Ej& 74 Cb-6at»lb-3at»Zr #: 
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